Aiming at determining the level of nitrogen applied through fertirrigation, appropriate for good grape plant development, better fruit quality and higher yield, an experiment was carried out in Petrolina-PE, located in the semi-arid region of the Brazilian Northeast. In a randomized blocks experimental design with split-plots were studied five seedless table grape 
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However, there have been few studies on levels, application schedules and plant responses to N supply, for different varieties and cultivation conditions. Bravdo and Hepner (1987) using NPK drip fertirrigation on 'Cabernet Sauvignon' grapes found that nitrogen content was significantly increased in the petioles by all N fertirrigation treatments; however, no significant effects on yield and fruit quality were recorded.
Studying the fate of 15 N as potassium nitrate and ammonium sulfate in 'Thompson Seedless ', Hajrasuliha et al. (1998) observed a tendency of smaller mobility of the ammonium up to 150 cm of soil depth, compared to nitrate, that moved down to 210-240 cm of soil depth. As there were no significant differences between the absorption of nitrate and ammonium, the authors demonstrated that the grapevine has the capacity for absorbing both N sources.
This work aimed at determining the level of nitrogen, applied through fertirrigation, appropriate for good development of table grape plants, better fruit quality and higher yield.
MATERIAL AND METHODS
The experiment was carried out at the Experimental Station of Bebedouro of Embrapa Semi-Árido, in the municipality of Petrolina, State of Pernambuco (9º09'S, 40º22'W and 365.5 m a.s.l.). The climate is classified as Bswh that corresponds to a very hot semi-arid area, with annual average temperature of 26.4ºC and annual average precipitation of 562.6 mm.
Soil analysis of the experimental area showed the following results: pH -H 2 O = 6.6; Organic matter = 7.9 g kg -1 ; E.C. = 0.26 dS m -1 ; Ca = 25.0 mmol c dm -3 ; Mg = 11.0 mmol c dm -3 ; K = 5.6 mmol c dm -3 ; Na = 0.6 mmol c dm -3 ; Al = 0.5 mmol c dm -3 ; CEC = 45.5 mmol c dm -3 ; P = 47.0 mg dm -3 ; sand = 83%; silt = 7% and clay = 10%. These characteristics demonstrate that it is a sandy soil, presenting low organic matter, low calcium and magnesium concentration as well as low concentration of salts, and pH close to neutrality, that is appropriate for fertirrigation.
The experimental vineyard was planted in December 1997. The plants were trained in overhead trellis with 4.0 m spacing between rows and 2.0 m between plants. The cultivars studied were the seedless table grapes: 'Perlette', 'Thompson Seedless', 'Marroo Seedless', 'Catalunha' and 'Superior Seedless', all grafted on 'IAC 572' rootstock. The plants were laid out in eight lines corresponding to 20 plants of each cultivar. Four N levels (0, 75, 150 and 300 kg ha -1 ) were evaluated. The experimental design was a split plot with randomized blocks and four replications, so that the main treatments were the cultivars and the secondary ones the N levels.
Grapevines were irrigated by one microsprinkler between every two plants, at a rate of 4 L/h. Water demand was determined by the evapotranspiration of reference crop (ETo), adjusted with the crop coefficient (Kc) and an adjustment coefficient (Kr). The irrigation was done with São Francisco River water, that presents low cations and anions concentrations, pH and CE in normal levels, being classified as C1S1 (Ayers and Wescot, 1976) , suitable to be used for irrigation and fertirrigation.
The fertilization was carried out according to the results of soil, plant and irrigation water analyses and crop demand. Fertilizer were applied through fertirrigation, except for part of the phosphorus (70%) applied before pruning as superphosphate. Nitrogen was applied as urea (60%) and calcium nitrate (40%), potassium as potassium sulfate, phosphorus as phosphoric acid (30%), magnesium as magnesium sulfate, boron as boric acid and zinc as zinc sulfate.
At full blooming, complete leaves were collected for each treatment in both harvest seasons and analyzed for total nitrogen concentration.
At harvest, the following characteristics were evaluated: yield per plant, number of bunches per plant, average berry weight, average berry diameter, total soluble solids (TSS) content, total titratable acidity (TTA) and TSS/TTA ratio.
The data were collected in two subsequent crop cycles in 2001. Statistical analysis was based upon analysis of variance and Tukey test at 5% for mean values using the SAS system (SAS, 1999) .
RESULTS AND DISCUSSION

First Harvest Season
At the first crop cycle, the results of leaf analyses, collected at blooming stage, showed that a clear tendency for plants to present increasing concentrations of nitrogen with increase of the N level applied (Table 1) . These concentrations were mostly close to the level considered critical for nitrogen, 32 g kg -1 (Pereira et al., 2000) . The cultivars 'Marroo Seedless' and 'Perlette' presented yields significantly higher than the other ones ( Table 2 ). The number of bunches per plant and the average berry weight correlated positively with berry yield for 'Marroo Seedless', which showed the smallest values for total soluble solids (TSS) and total titratable acidity (TTA) among the cultivars studied. The TSS values obtained for the cultivars 'Marroo Seedless' and 'Thompson Seedless' were lower than the standard value (15 °Brix) recommended for the São Francisco River Valley region (Gayet, 1993; Leão, 2002) and tended to decrease with increasing N levels. On the other side pulp acidity was little affected by N levels and was significantly higher for 'Marroo Seedless' and 'Superior Seedless'. The TSS/TTA ratio was the lowest for the cv. Catalunha Seedless, with statistical difference in relation to 'Marron Seedless', but all cultivars presented values close to 21, which is considered quite suitable for fresh consumption. In general, the N level did not significantly affect yields, except for the cv. Perlette, which presented a rather high yield at 75 kg ha -1 N and cv. Thompson Seedless, which gave the highest yield (6.8 t ha -1 ) at 150 kg ha -1 N. The 'Superior Seedless' presented the shortest cycle and was harvested 85 days after pruning. This precocity had been reported by Grangeiro et al. (2002) in the São Francisco river Valley region. Yield and number of bunches per plant were significantly lower than those observed for the other cultivars. TSS and ATT were low too. This cultivar is sensitive to rainfall during ripening period, contributing to a low yield.
The berry diameter tended to increase with increasing N level applied (Table 2 ). The largest average berry diameter were observed for the cultivars 'Marroo Seedless', 'Thompson Seedless', 'Catalunha' and 'Perlette' at 300 kg ha -1 N. However, the values obtained are below those reported in other papers (Camargo, 1997; Leão and Pereira, 2000) . In agreement with Grangeiro et al. (2002) , 'Superior Seedless' presented berry diameter larger than that of the other cultivars, which is the main advantage of this cultivar.
Second Harvest Season
In the second harvest cycle, the results of the leaf analyses showed that the plants presented higher concentrations of nitrogen than those observed at the first harvest cycle. All values were above the critical level. There was a tendency for increasing leaf N concentration with increasing N level applied, but without statistical differences among the treatments studied (Table 1) .
The cv. Marroo Seedless presented a number of bunches per plant and berry yield significantly higher than the other cultivars (Table 3) . However, its TSS was lower and its TTA was high resulting in a very low TSS/TTA ratio.
'Superior Seedless' presented the second highest yield, which was significantly higher than that observed for 'Perlette' and 'Catalunha'. It also presented the highest berry diameter and weight. In addition, its berries were harvested before those of the other cultivars, at 100 days after pruning in the second semester. The TSS of 'Superior Seedless' berries was lower than that of 'Thompson Seedless', 'Catalunha' and 'Perlette', but its TTA was also much lower, resulting in the highest TSS/TTA ratio, which was 32, a very high value, in agreement with Grangeiro et al. (2002) . Although 'Superior Seedless' is one of the more important seedless grapes grown in the region, it shows alternation in yield cycles and high sensibility to rain falls during ripening time. Grangeiro et al. (2002) related this irregular productivity to climatic conditions, mainly temperature and luminosity, along the season.
For 'Marroo Seedless', the level of 75 kg ha -1 N provided 56.9 bunches per plant and a berry yield of 26.4 t/ha, higher than that of the other N levels (Table 3) . These results indicated that this cultivar presented high yield in both cycles, at the first and the second semester, in agreement with Leão (2002) .
For 'Superior Seedless', the number of bunches and the yield obtained at 300 kg ha -1 N were significantly higher than for the control, but didn't statistically differ from the values obtained at 75 kg ha -1 N ( Table 3 ). The latter level is lower than 120 kg ha -1 N, usually recommended for seeded table grapes yield (Pereira et al., 2000) . There was no effect of N on the other characteristics evaluated.
For 'Perlette' there was no major effect of N on the characteristics studied. The yield was low, very close to the lowest one obtained for 'Catalunha'.
CONCLUSIONS
The cultivar 'Marroo Seedless' presented the highest yield in both harvest seasons. 'Perlette' and 'Superior Seedless' also had high productivities at the first and the second season, respectively. The N level of 75 kg ha -1 promoted the highest total yields for the cultivars 'Marroo Seedless', 'Perlette' and 'Superior Seedless' being respectively 26.4, 12.5 and 10.6 t ha -1 . The yield and the number of bunches per plant showed a positive relationship with the N levels applied. There was no major consistent effect of N levels studied on berry weight, size, total soluble solids, acidity and ratio. 
